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(54) FUEL INJECTION TIMING CONTROL DEVICE gradually advanced and a fuel amount is gradually 

FOR INTERNAL COMBUSTION ENGINE increased, quantities of fuel is not adhered to a 

suction passage 5 at one time, and a desired air-fuel 
(57) Abstract: ratio can be realized. 

PURPOSE: To prevent worsening of drivabilrty by a COPYRIGHT" (C)1995 JPO 
method wherein a fuel injection timing is gradually 
advanced when the "fuel injection timing is switched from 
suction synchronism to suction non-synchronism. 

CONSTITUTION: When a cooling water temperature is 
detected by a cooling water temperature sensor 1 1 and it 
is decided that a current time is before warming up of 
an engine, suction synchronism being a fuel injection 
starting period is decided taking a fuel injection 
completion timing, the present number of revolutions of 
an engine, and a valve opening time into consideration 
and most of fuel is injected during opening of a suction 
valve 4. When a cooling water temperature is increased 
and it is decided that a current time is after warming 
up of an engine, it is decided whether a crank angle at 
a preceding fuel injection completion timing is below 
that right before opening of a suction valve 4. In the 
decision, switching is effected when a fuel injection 
timing approaches a fuel injection completion timing 
being suction non- synchronism, taking a fuel injection 
completion timing, the present number of revolutions, 
and a valve opening time into consideration. Since, 
during the switching, a fuel injection timing is 
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JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 



1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The fuel-injection-timing control unit of the internal combustion engine characterized by bringing fuel injection timing 
forward gradually at the time of a switch in the fuel-injection-timing control unit controlled to switch fuel injection timing to 
inhalation-of-air asynchronous from an inhalation-of-air synchronization according to an engine condition. 

[Claim 2] The fuel-injection-timing control unit of the internal combustion engine characterized by increasing the quantity of fuel oil 
consumption in consideration of fuel adhesion into an inhalation-of-air path at the time of a switch in the fuel-injection-timing control 
unit controlled to switch fuel injection timing to inhalation-of-air asynchronous from an inhalation-of-air synchronization according to 
an engine condition. 

[Claim 3] said fuel oil consumption the quantity of is increased — further — a fuel — the fuel-injection-timing control unit of the 
internal combustion engine according to claim 2 characterized by considering as adjustable according to description. 
[Claim 4] Usually, it is the fuel-injection-timing control unit of the internal combustion engine which makes fuel injection timing 
inhalation-of-air asynchronous, and is characterized by considering fuel injection timing as an inhalation-of-air synchronization at the 
time of the return from said fuel cut, bringing fuel injection timing forward gradually and considering as inhalation-of-air 
asynchronous after that in the internal combustion engine which performs a fuel cut at the time of specific engine operation at the time 
of engine operation. 

[Claim 5] The fuel -injection- timing control unit of the internal combustion engine according to claim 4 characterized by bringing the 
fuel injection timing at the time of said return close to an inhalation-of-air asynchronous side, so that fuel cut time amount is short. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to an internal combustion engine's fuel-injection-timing control unit. 
[0002] 

[Description of the Prior Art] While making a fuel collide with an inhalation-of-air path wall surface etc. in JP,61-82050,A public 
relations positively after engine warming up and making them atomize a fuel by this collision Inhalation-of-air asynchronous injection 
which means making the fuel which adheres there evaporate using the heat, fully mixing such a fuel with inhalation of air, and 
supplying into a gas column, and completes fuel injection before valve opening of an inlet valve is performed. The fuel injected before 
engine warming up adheres to an inhalation-of-air path etc., and in order to prevent flowing into a gas column while it has been 
liquefied, without being evaporated A fuel is injected in an inhalation-of-air valve-opening valve, and the fuel-injection-timing control 
unit of the internal combustion engine which performs inhalation-of-air synchronous injection which meant making this fuel atomize 
by inhalation of air, and supplying it into a gas column before reaching at an inhalation-of-air path wall surface is indicated. 
[0003] 

[Problem(s) to be Solved by the Invention] As mentioned above, the fuel injected at the time of activation of inhalation-of-air 
synchronous injection is supplied into a gas column, without adhering to an inhalation-of-air path wall surface etc. not much. Although 
some fuels injected at the time of activation of inhalation-of-air asynchronous injection adhere to an inhalation-of-air path wall surface 
etc. on the other hand, the part of them evaporates this inhalation-of-air line to inside and it is used for this combustion, the remainder 
stops there, without evaporating, and this insufficiency is compensated when some fuels which adhere to an inhalation-of-air path wall 
surface etc. by last time evaporate. 

[0004] Therefore, although it is necessary for inhalation-of-air asynchronous injection for a certain amount of quantity of the fuel to 
have adhered to the inhalation-of-air path wall surface etc. When engine warming up is completed and it switches from inhalation-of- 
air synchronous injection to inhalation-of-air asynchronous injection in the above-mentioned conventional technique Since there is 
quite more fuel quantity which more newly [ there are quite few these wall surface adhesion fuels, and ] than the amount to evaporate 
adheres, and stops there, temporarily, an air- fuel ratio serves as Lean and drivability gets worse. 

[0005] The purpose of this invention is offering the fuel -injection-timing control unit of the internal combustion engine which can 
prevent aggravation of the drivability at the time of the switch to such inhalation-of-air asynchronous injection from inhalation-of-air 
synchronous injection. 
[0006] 

[Means for Solving the Problem] The fuel-injection-timing control unit of the first internal combustion engine by this invention is 
characterized by bringing fuel injection timing forward gradually at the time of a switch in the fuel-injection-timing control unit 
controlled to switch fuel injection timing to inhalation-of-air asynchronous from an inhalation-of-air synchronization according to an 
engine condition. 

[0007] The fuel -injection- timing control unit of the second internal combustion engine by this invention is characterized by increasing 
the quantity of fuel oil consumption in consideration of fuel adhesion into an inhalation-of-air path at the time of a switch in the fuel- 
injection-timing control unit controlled to switch fuel injection timing to inhalation-of-air asynchronous from an inhalation-of-air 
synchronization according to an engine condition. 

[0008] said fuel oil consumption by which the quantity of the fuel-injection-timing control unit of the third internal combustion engine 
by this invention is increased in the second above-mentioned internal combustion engine's fuel-injection-timing control unit — further - 

- a fuel ~ it is characterized by considering as adjustable according to description. 

[0009] The fuel-injection-timing control unit of the fourth internal combustion engine by this invention is usually characterized by 
making fuel injection timing inhalation-of-air asynchronous, considering fuel injection timing as an inhalation-of-air synchronization 
at the time of the return from said fuel cut, bringing fuel injection timing forward gradually at the time of engine operation, and 
making it inhalation-of-air asynchronous after that, in the internal combustion engine which performs a fuel cut at the time of specific 
engine operation. 

[0010] In the fourth above-mentioned internal combustion engine's fuel-injection-timing control unit, the fuel-injection-timing control 
unit of the fifth internal combustion engine by this invention is characterized by bringing the fuel injection timing at the time of said 
return close to an inhalation-of-air asynchronous side, so that fuel cut time amount is short. 
[0011] 

[Function] In the fuel-injection-timing control unit controlled so that the first above-mentioned internal combustion engine's fuel- 
injection-timing control unit switches fuel injection timing to inhalation-of-air asynchronous from an inhalation-of-air synchronization 
according to an engine condition, since fuel injection timing is gradually brought forward at the time of a switch, there is little fuel 
quantity injected before an inhalation-of-air valve-opening valve, and the amount increases gradually at the beginning of a switch. 
[0012] In the fuel-injection-timing control unit controlled so that the second above-mentioned internal combustion engine's fuel- 
injection-timing control unit switches fuel injection timing to inhalation-of-air asynchronous from an inhalation-of-air synchronization 
according to an engine condition, the quantity of fuel oil consumption is increased in consideration of fuel adhesion on an inhalation- 
of-air path wall surface etc. at the time of a switch. 

[0013] the fuel oil consumption by which the quantity of the third above-mentioned internal combustion engine's fuel-injection-timing 
control unit is increased in the second internal combustion engine's fuel-injection-timing control unit at the time of a switch — further - 

- the fuel at this time — according to description, it considers as adjustable. 

[0014] The fourth above-mentioned internal combustion engine's fuel-injection-timing control unit Usually, make fuel injection timing 
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inhalation-of-air asynchronous at the time of engine operation, and it sets to the internal combustion engine which performs a fuel cut 
at the time of specific engine operation. Since fuel injection timing is considered as an inhalation-of-air synchronization at the time of 
the return from a fuel cut, and fuel injection timing brings forward gradually and is made inhalation-of-air asynchronous after that To 
the adhesion fuel in the inhalation-of-air path which evaporate and decrease in number during a fuel cut, there is little fuel quantity 
injected before an inhalation-of-air valve-opening valve, and the amount increases gradually at the beginning of a return. 
[0015] The fifth above-mentioned internal combustion engine's fuel-injection-timing control unit Since the fuel injection timing at the 
time of a return is brought close to an inhalation-of-air asynchronous side in the fourth internal combustion engine's fuel-injection- 
timing control unit so that fuel cut time amount is short Fuel cut time amount is short, and when a certain amount of fuel quantity has 
still adhered in an inhalation-of-air path, time amount until there are comparatively many fuels injected from the time of a return 
before an inhalation-of-air valve-opening valve and it makes the part and fuel injection timing inhalation-of-air asynchronous [ of a 
fuel atomization condition / good / perfect ] is shortened. 
[0016] 

[Example] Drawin g 1 is an internal combustion engine's outline sectional view in which the fuel-injection-timing control unit by this 
invention was attached. As for a combustion chamber and 2, in this drawing, 1 is [ a piston and 3 ] ignition plugs. The flueway 7 leads 
[ the inhalation-of-air path 5 ] to the combustion chamber 1 through the exhaust valve 6 again through the inlet valve 4. The fuel 
injection valve 8 to which the independent control of the fuel injection timing is carried out for every gas column is arranged at the 
inhalation-of-air path 5. The nozzle hole of this fuel injection valve 8 is turned to **** of an inlet valve 4. 

[0017] 10 is a control unit for controlling the fuel injection timing and fuel oil consumption by the fuel injection valve 8, and the 
pressure-sensor 14 grade which detects the negative pressure in the cooling coolant temperature sensor 1 1 which detects cooling water 
temperature, the accelerator pedal stroke sensor 12 which detects the stroke of an accelerator pedal, the rotation sensor 13 which 
detects an engine rotational frequency, and the inhalation-of-air path 5 is connected. The above-mentioned control is performed 
according to the 1st flow chart shown in drawing 2 . This flow chart is performed for every one engine revolution, the fuel injection 
timing determined by this flow chart is for specific gas columns, and the fuel injection timing corresponding to these is adopted about 
other gas columns. Below, this flow chart is explained. 

[001 8] First, in step 101, the accelerator pedal stroke sensor 12 detects the accelerator pedal stroke L as an engine load, and the 
rotation sensor 1 3 detects the engine rotational frequency N. Next, in step 1 02, this accelerator pedal stroke L and the engine rotational 
frequency N determine the valve-opening time amount tau of fuel oil consumption 8, i.e., a fuel injection valve. A well-known map 
etc. is used for this decision. Next, it progresses to step 103, the cooling water temperature THW is detected by the cooling coolant 
temperature sensor 1 1 as engine temperature, and it is judged whether this value is more than 40-degreeC. since it is before engine 
warming up when this decision is denied, it progresses to step 104 and the fuel-injection termination stage TINJE is considered as 
whenever [ predetermined crank angle / of the last stage / b ] like an inhalation-of-air line — having — step 1 10 — setting — this fuel- 
injection termination stage TINJE and the current engine rotational frequency N — and — ** — the fuel -injection initiation stage TINJS 
is determined in consideration of the valve-opening time amount tau on which it decided in step 102, and fuel injection is performed. 
[0019] Since the fuel injection timing at this time can be supplied in a combustion chamber 1, without making it atomize by inhalation 
of air, and making it adhere in the inhalation-of-air path 5 by being inhalation-of-air contemporary and injecting almost all fuels during 
in let- valve 4 valve opening It is prevented that do not adhere and evaporate, but the fuel injected before engine warming up with the 
low temperature in the inhalation-of-air path 5 flows into a combustion chamber 1 in the inhalation-of-air path 5 while it has been 
liquefied at the time of in let- valve 4 valve opening. 

[0020] If the cooling water temperature THW rises, it becomes the engine warming-up back on the other hand and the decision in step 
103 is affirmed Progress to step 105 and it is judged whether the last fuel-injection termination stage TINJE is below a whenever [ in 
front of inlet-valve 4 valve opening / crank angle ], and since the last fuel injection is inhalation-of-air contemporary, at the beginning 
It is denied and this decision progresses to step 106, from the last value, the comparatively small predetermined include angle c 
subtracts, and the fuel-injection termination stage TINJE is determined this time. 

[0021] Next, it progresses to step 1 10, and like the above-mentioned, the fuel -injection initiation stage TINJS is determined in 
consideration of the fuel-injection termination stage TINJE at this time, the current engine rotational frequency N, and the valve- 
opening time amount tau, and fuel injection is performed. Whenever it repeats this processing, without affirming the decision in step 
105 after that, and the fuel -injection termination stage TFNJE performing processing of step 106, if only the predetermined include 
angle c is brought close to a whenever [ crank angle / which is an inhalation-of-air asynchronous fuel-injection termination stage ] and 
becomes whenever [this crank angle ], a fuel -injection termination stage is fixed to a whenever [ inhalation-of-air asynchronous crank 
angle ], and perfect inhalation-of-air asynchronous fuel injection is performed. 

[0022] In order that fuel injection may complete inhalation-of-air asynchronous fuel injection before inlet-valve 4 valve opening, all 
the fuels injected While colliding with **** of an inlet valve 4, being atomized and dispersing, the fuel which newly adheres there at 
this time Since each other is evaporated and offset from the fuel which the part evaporates an inhalation-of-air line with the heat of an 
inlet valve 4 to inside, and stops there while the remainder has been liquefied, and the fuel to which the fuel of tales doses adheres 
until now While a desired air-fuel ratio is realized, the atomization mixed state of gaseous mixture which is fully mixed with 
inhalation of air to inside and by which an inhalation-of-air line is supplied to it to a combustion chamber improves, and the good 
combustion of it is attained from inhalation-of-air synchronous fuel injection. 

[0023] However, since there is quite little fuel quantity which will have adhered in the inhalation-of-air path 5 at this time if fuel 
injection is suddenly switched to inhalation-of-air asynchronous from an inhalation-of-air synchronization like the conventional 
technique, the direction of the fuel quantity which more newly than the fuel quantity to evaporate adheres and stops there increases 
considerably, temporarily, an air-fuel ratio will be in the remarkable Lean condition, and drivability will get worse. There is little fuel 
quantity which injects this example before inlet-valve 4 valve opening since fuel injection timing is gradually brought close to 
inhalation-of-air asynchronous from an inhalation-of-air synchronization at the time of this switch, and it is gradually increased by that 
amount, and in order to make it the amount which is made to adhere in the small quantity [ every ] inhalation-of-air path 5, and enables 
the above-mentioned offset, the air-fuel ratio Lean condition which is like that drivability gets worse between them is prevented. 
[0024] Drawing 3 is the 2nd flow chart which shows another control of the fuel injection timing by the fuel injection valve 8 
performed by the same control unit 10, and fuel oil consumption. Only the difference from the 1st flow chart is explained below. 
[0025] In this flow chart, if the cooling water temperature THW rises and decision of step 203 is affirmed, it will progress to step 205 
and it will be judged whether the fuel -injection termination stage TINJE is b. While determining the fuel quantity QM1 which adheres 
in the inhalation-of-air path 5 at the time of making fuel injection inhalation-of-air asynchronous [ perfect ] from the map which this 
decision is affirmed, progresses to step 206 at the beginning, and is shown in drawing 4 with the negative pressure P in the inhalation- 
of-air path 5 detected by the present engine rotational frequency N and a present pressure sensor 14 While determining the fuel 
quantity QM2 which adheres in the inhalation-of-air path 5 at the time of considering fuel injection as an inhalation-of-air 
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synchronization from the map in which the same inclination is shown and which.is not illustrated, both difference QM1-QM2 is 
computed, and before performing this fuel injection, in step 207, only this difference is injected as contingency-fuel injection. 
[0026] Next, it progresses to step 208, the fuel-injection termination stage TINJE is considered as whenever [ crank angle / of the 
inhalation-of-air asynchronous above-mentioned / a ], the fuel-injection initiation stage TINJS is determined in step 210 in 
consideration of the valve-opening time amount tau on which it decided in this fuel-injection termination stage TINJE, and the current 
engine rotational frequency N and current step 202, and fuel injection is performed. 

[0027] In next processing, the fuel-injection termination stage TINJE is set to a, and in order to deny decision of step 205 and to 
progress to step 208, contingency-fuel injection in the above-mentioned step 207 is performed only at once, when fuel injection timing 
switches from an inhalation-of-air synchronization to inhalation-of-air asynchronous. 

[0028] Since the evaporation fuel which offsets the fuel quantity which stops without newly adhering and evaporating in the 
inhalation-of-air path 5 from this adhesion fuel by this example at this time even if the usual inhalation-of-air asynchronous fuel 
injection is performed by contingency-fuel injection of step 207 at the time of this switch, since the fuel of an initial complement is 
made to already have adhered in the inhalation-of-air path 5 is generated, a desired air-fuel ratio is realizable at this time. 
[0029] Although it changes with the negative pressure in the engine rotational frequency N and the inhalation-of-air path 5, of course, 
the fuel quantity which adheres in the inhalation-of-air path 5 changes also with the descriptions of the fuel injected further, when the 
fuel injected is heavy, tends to adhere, and stops being able to adhere to a light ****** case easily conversely. Therefore, when the 
fuel oil consumption for realizing a desired air-fuel ratio like an engine transient when fuel injection is inhalation-of-air asynchronous 
changes sharply, By presuming an actual air-fuel ratio based on the output of the oxygen sensor (not shown) formed in the flueway 7, 
and learning a difference with a desired air-fuel ratio or [ that the injected fuel tends to adhere in the inhalation-of-air path 5 how 
much ] — that is A correction factor KFL is determined, the fuel from the map which can grasp the description of this fuel and is 
shown in drawing 5 based on this description — description — The multiplication of the correction factor KFL is carried out. after 
computing contingency-fuel injection-quantity QM1-QM2 in step 206 of the 2nd above-mentioned flow chart — further — a fuel — 
description — By performing contingency-fuel injection in step 207 based on new contingency-fuel injection-quantity KFL* (QM1- 
QM2) determined, the contingency-fuel injection quantity when a fuel is heavy, it is alike to that extent, and responds and increases, 
and at the time of ****, it can be alike to that extent, and responds and decreases, and a desired air-fuel ratio can be realized still 
better. 

[0030] Next, the above-mentioned internal combustion engine explains the fuel oil consumption in the case of being the fuel cut which 
means saving of a fuel at the time of engine sudden moderation etc., i.e., the thing which performs supply interruption of a fuel, and 
control of fuel injection timing. The 3rd flow chart shown in drawing 6 is used for this control. 

[0031] First, in step 301, like the two above-mentioned flow charts, the accelerator pedal stroke sensor 12 detects the accelerator pedal 
stroke L as an engine load, and the rotation sensor 1 3 detects the engine rotational frequency N. Next, in step 302, this accelerator 
pedal stroke L and the engine rotational frequency N determine the valve-opening time amount tau of fuel oil consumption 8, i.e., a 
fuel injection valve. 

[0032] Next, it is judged in step 303 whether fuel cut conditions are satisfied. The variation of the accelerator pedal stroke detected by 
the accelerator pedal stroke sensor 1 2 can be used for this decision. When this decision is affirmed, it progresses to step 304, and only 
1 makes counted value n reset by 0 at the beginning increase. 

[0033] Next, although fuel injection is not performed since it progresses to step 305 and is [ fuel ] under cut, the fuel-injection 
termination stage TINJE is set to bn whenever [ crank angle / which was set to every counted value n ]. It means that the fuel cut was 
performed for a long time, so that counted value n is large, since this flow is repeated until fuel cut conditions become abortive, and 
whenever [ above-mentioned crank angle ], bn serves as whenever [ crank angle / of the compression stroke last stage ], when counted 
value n is beyond a predetermined value, and it is whenever [ in a earlier stage / crank angle ], so that counted value n is small. 
[0034] If fuel cut conditions become abortive, it will progress to step 306 and it will be judged whether counted value n is 0. When the 
fuel cut is performed immediately before, it is denied and this decision progresses to step 307. In step 307, it is judged whether the 
fuel -injection termination stage TINJE is below a whenever [ in front of inlet- valve 4 valve opening / crank angle ]. It is denied, this 
decision progresses to step 308, the predetermined value c subtracts from the fuel-injection termination stage TINJE determined in 
step 305, and the new fuel -injection termination stage TINJE is determined at the beginning. Next, in step 311, the fuel-injection 
initiation stage TINJS is determined in consideration of the valve-opening time amount tau on which it decided in this fuel-injection 
termination stage TINJE, and the current engine rotational frequency N and current step 302, and fuel injection is performed. 
[0035] If this flow is repeated, after the fuel-injection termination stage TINJE is gradually brought forward, is set to a whenever [ in 
front of inlet-valve 4 valve opening / crank angle ], progressing to step 309 at this time, considering the fuel-injection termination 
stage TINJE as whenever [ this crank angle / a ] and resetting counted value n to 0 in step 310, fuel injection in step 31 1 will be 
performed. Decision of step 306 is affirmed and the processing after step 309 is maintained until fuel cut conditions are satisfied again. 

[0036] Since the fuel which adheres in the inhalation-of-air path 5 by the inhalation-of-air asynchronous fuel injection before it during 
activation of a fuel cut is evaporated gradually and supplied in a combustion chamber 1 , if inhalation-of-air asynchronous fuel 
injection is suddenly performed immediately after a return, it will be in the Lean condition that an air-fuel ratio is remarkable, like the 
time of the switch from fuel injection inhalation-of-air synchronous [ above-mentioned ]. In order to consider fuel injection timing as 
an inhalation-of-air synchronization at the time of a fuel cut return, to bring forward gradually and to consider as inhalation-of-air 
asynchronous after that by this example, a desired air-fuel ratio is realizable like the above-mentioned example in the meantime. 
[0037] In this example moreover, fuel injection inhalation-of-air synchronous [ immediately after a fuel cut return ] It is brought 
forward, so that fuel cut time amount is short. This If fuel cut time amount is short, since the fuel quantity to which a certain amount of 
quantity of the fuel has adhered in the inhalation-of-air path 5, and still adheres newly will decrease The fuel injection timing 
immediately after a return is brought close to an inhalation-of-air asynchronous side, and even if it makes [ many / comparatively ] 
from the beginning fuel quantity injected before inlet-valve 4 valve opening, it becomes possible to return to the perfect inhalation-of- 
air asynchronous fuel injection by which an air-fuel ratio will not be in the remarkable Lean condition, and combustion good thereby 
more early is realized. 

[0038] In this flow chart, only by fuel cut time amount, although the fuel injection timing immediately after a return is determined, 

more practical fuel-injection-timing control is attained by determining fuel injection timing inhalation-of-air synchronous 

[ immediately after a return ] during a fuel cut further in consideration of the fuel quantity evaporated from the fuel which adheres in 

the inhalation-of-air path 5 increasing, for example, so that the temperature in the inhalation-of-air path 5 is high. 

[0039] In the 1st and 2nd flow charts mentioned above, the cooling water temperature C of 40 degrees used forjudging engine 

warming up or before is an example for making an understanding easy, and does not limit especially this invention. 

[0040] 
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[Effect of the Invention] Thus, according to the fiiel-injection-timing control unit of the first internal combustion engine by this 
invention Since fuel injection timing is gradually brought forward and is brought close to inhalation-of-air asynchronous from an 
inhalation-of-air synchronization in the fuel-injection-timing control unit controlled to switch fuel injection timing to inhalation-of-air 
asynchronous from an inhalation-of-air synchronization according to an engine condition at the time of a switch Since there is little 
fuel quantity injected before an inhalation-of-air valve-opening valve and the amount increases gradually at the beginning It will set, 
by the time a lot of fuels do not adhere in an inhalation-of-air path at once and an adhesion fuel reaches the amount of requests, and a 
desired air-fuel ratio is realized mostly, and the air-fuel ratio Lean condition which is like that drivability gets worse is prevented. 
[0041] Moreover, according to the fuel-injection-timing control unit of the second internal combustion engine by this invention, in the 
fuel-injection-timing control unit controlled to switch fuel injection timing to inhalation-of-air asynchronous from an inhalation-of-air 
synchronization according to an engine condition, since the quantity of fuel oil consumption is increased in consideration of fuel 
adhesion on an inhalation-of-air path wall surface etc. at the time of a switch, a desired air-fuel ratio is realizable. 
[0042] moreover, the fuel oil consumption the quantity of is increased in the second internal combustion engine's fuel-injection-timing 
control unit at the time of a switch according to the fuel-injection-timing control unit of the third internal combustion engine by this 
invention — further — the fuel at this time — since it considers as adjustable according to description, a desired air-fuel ratio can be 
realized still better. 

[0043] Moreover, according to the fuel-injection-timing control unit of the fourth internal combustion engine by this invention 
Usually, make fuel injection timing inhalation-of-air asynchronous at the time of operation, and it sets to the internal combustion 
engine which performs a fuel cut at the time of specific engine operation. Since fuel injection timing is considered as an inhalation-of- 
air synchronization at the time of the return from a fuel cut, and fuel injection timing brings forward gradually and is made inhalation- 
of-air asynchronous after that Even if all the fuels that adhere in an inhalation-of-air path during a fuel cut evaporate, while a desired 
air-fuel ratio is realized at the beginning of a return, it sets after that as well as the first internal combustion engine's fuel-injection 
control unit, and a desired air-f\iel ratio is realized mostly. 

[0044] Moreover, since the fuel injection timing at the time of a return is brought close to an inhalation-of-air asynchronous side, when 
there are so few amounts of evaporation from the fuel with which fuel cut time amount adheres to an inhalation-of-air path wall 
surface etc. short in the fourth internal combustion engine's fuel-injection-timing control unit that fuel cut time amount is short 
according to the fuel-injection-timing control unit of the fifth internal combustion engine by this invention, it becomes possible to 
make fuel injection timing more inhalation-of-air asynchronous [ of a fuel atomization condition / good ] early. 



[Translation done.] 
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